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进一步优化财税政策， 
切实促进中国节能减排
亚行东亚局于近日起草了题为《中国节能财税政策》（Energy Conservation in the 
People's Republic of China: Fiscal Measures）的研究报告。该报告通过分析国际经
验，围绕着如何进一步优化财税政策促进中国节能这一问题进行了讨论，并对中国下
一阶段节能财税政策的制定与实施以及亚行与中国在节能领域的合作提出了建议。报
告主要内容如下：
一、节能财税政策的主要种类及设计
1、节能财税政策的主要种类
报告对目前国际上较为普遍采用的节能财税政策进行了归纳，主要包括以下八
大类：
（1）加速折旧。允许企业对节能设备采取加速折旧，缩短投资回收周期，从
而提高企业参与节能投资的积极性，减少商业银行对节能设备融资贷款
的风险，以达到激发企业主动节能的积极性。
（2）适度补贴。向企业节能投资提供适量的赠款、低息贷款、贴息和融资担
保，鼓励节能设备和技术的推广应用。
（3）生产激励。对生产节能产品或利用可再生能源的企业按其节能减排贡献
给予奖励。
（4）税收调节。在计算企业或个人所得税时，来自节能收入部分在计税前扣
除；对节能产品的增值税予以减免；企业或个人用于节能设备的投资支
出可从其应纳税款中扣减；减免节能设备的进口关税等。同时，对高耗
能产品的购置与使用，对可能危及国家能源安全或造成大量污染排放的
能源使用征收不同税率的能源消费税（如燃油税）；调节关税或出口退
税率，限制高能耗、高污染、高资源密度的产品出口。
（5）合理收取资源有偿使用费（Resource Royalties），恰当反映资源的稀
缺性、不可再生性和其在环境、生产安全和公共卫生等方面的外部性成
本，促进资源节约、合理开发和循环使用，以及对资源枯竭的补偿和生
态复原。
（6）扶持节能研发。向节能技术的研发提供财政资金支持，减少中间能耗，
提高终端用能效率。
（7）成立节能基金。政府可通过成立节能基金，促进节能技术的规模化和商
业化，对重点行业和示范项目等提供专项资金支持。
（8）在公共采购中提高节能标准，鼓励在政府预算支出支持的领域优先快速
实施节能改造。
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应该指出，由于各国处在不同的发展阶段，并非所有的财税政策都能达成预期
的效果。必须依据不同国情，从实际出发，合理优化财税政策的组合，从而形成有利
于节能减排的长效机制。
2、节能财税政策在设计和实施时应注意的问题
报告指出，在设计节能财税政策时应注意以下几个问题：
（1）确保激励性财税政策的必要性，避免采取过度的激励政策（tax incentive 
redundancy）。如果无论采取激励政策与否，企业从自身利益出发都
会进行节能设备投资或技术研发，那么此时采取的财税激励政策就属
于“过度激励”了。报告指出，过度的财税激励政策将会导致财政资金的
低效使用，并且还会造成市场扭曲（market distortion）, 从而对节能技
术或产业的可持续发展产生负面影响。
（2）节能财税政策应具有可操作性，易于实施。首先，政府应明确财税政策
目标，并建立政策效果评价体系和方法；其次，应有针对性地增强政策
实施的机构能力；第三，提高政策的透明度和各项政策之间的协调和一
致性；第四，应处理好受政策影响利益相关方的利益平衡，确保政策顺
利实施。
（3）各级政府应根据国家总体节能规划和政策出台相应的节能财税政策实施
细节。同时，各地区还应加强在节能政策方面的交流与协调。
（4）政府部门应加强对节能财税政策实施效果的监控。相关政府部门应加强
协调，形成一套可行的监控和评价体系。
二、亚行对中国下一步制定节能财税政策相关问题的建议
报告对近期内中国通过财税政策促进节能工作的重点领域提出了建议，大体包括：
1、加速节能长期战略规划和机构能力建设，考虑设立能源部。相对完善的战
略规划和机构实施能力是贯彻落实国家能源政策，包括节能财税政策的必要前提。考
虑到节能和环境问题很难通过市场经济自身的调整进行解决，市场主体在平衡短期经
济利益和长期社会环境效益方面缺乏主动性，政府应在此方面发挥更为积极的作用。
无论在中央还是地方，政府部门都应制定和出台合适的节能政策，加强能源供给方和
需求方的协调，完善以市场为导向的能源定价机制，加强对节能法律法规的监督和检
查，强化公众节能意识等。报告建议中国考虑成立能源部，统筹中国的长期能源发展
战略，确保国家能源安全，开展国际能源合作，建立能源效率标准和标识体系，规范
能源市场行为，加强对传统化石能源资源开发利用的管理，促进可再生能源的健康快
速发展，同时切实提高各级政府在节能管理方面的机构能力。
2、加快培育节能市场。首先，政府应充分发挥国家财税政策在影响企业行为，
优化社会资源配置，筹集社会资金，平衡区域间和行业间长短期利益以及保护公众利
益等方面的引导作用，努力为节能减排创造良好的市场和政策环境。其次，政府应充
分调动企业和家庭自愿参与节能的积极性和主动性，在节能信息传播，节能技术推
广，节能项目融资等方面尽量为市场主体提供支持。政府可选择影响面广、效果显
著、可复制性高的节能示范项目予以重点支持。同时，对有资质的国内节能服务公司
（ESCOs）给予政府采购上的优先、税收上的优惠、融资上的贴息和担保，和技术
开发上的扶持，从而使其形成专业化的规模化的节能市场力量。第三，在市场准入方
面，将能耗水平作为大型项目获得政府批准的一个重要方面，提高准入门槛，将高能
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v耗、高污染的企业（包括国际重化工企业）排除在外，通过节能降低企业的整体能源
成本，淘汰落后产能，提高其国际竞争力，促进产业的升级换代。第四，参照国际经
验，加快建立排污权交易市场。
3、优化促进节能的税收政策组合。第一，以高耗能行业为突破口，试点实施
综合性的税收优惠与惩罚政策，对符合标准的企业节能措施给予在加速折旧、适度补
贴、生产激励和税收减免方面的优惠，使企业在节能上得到真正的持久的实惠。对国
内金融机构在节能方面的投入，也给予类似的税收优惠。报告特别提到，对目前大量
被废弃的能源资源（如煤层气、煤矸石、焦炉煤气、工业余热余压等）的回收利用，
可以节省宝贵的化石能源资源，直接减少排放，一举数得，尤其需要财政支持。第
二，在环境容量紧张的部分省份进行开征环境税试点，并对其效果进行监控和评估。
同时，政府需要就开征环境税导致的能源价格上涨问题向公众进行细致解释，以获得
公众对环境税的支持并对节能工作产生促进作用。环境税收入应专项用于环境保护，
或纳入节能基金。第三，继续通过税收调整来限制高耗能产品出口，其适用范围还应
调整扩大。同时，中国政府还可考虑根据耗能程度对部分高耗能出口产品征收出口
税，从而消除“隐性能源出口”。
4、提高能源资源有偿使用费标准。报告指出，虽然中国自1994年开始征收煤矿
开采有偿使用费，但收费标准较低。同时原油和天然气的使用费标准也明显偏低。由
于人均能源资源占有量较低而人均能源需求量快速上升，中国可考虑参照国际水平适
当提高资源有偿使用费标准，以减缓目前自然资源的开采速度，延长资源的可持续利
用时间，同时还可以增加部分财政收入。
5、在财政支出和政府采购方面促进节能工作。建立并逐步提高在公共采购中的
节能标准，在公用建筑和公共基础设施上使用节能建筑材料、节能空调冷暖系统和绿
色照明，在政府预算支出支持的领域（如办公大楼、学校、医院、运动设施、公共交
通系统、供排水系统、区域供暖系统、粮食储备系统等）优先快速实施节能改造。此
外，中国还应采取财政支持等措施促进节能技术的创新和运用。
6、加强节能国际合作。清洁发展机制（CDM）本身的目标就是节能减排。发
达国家承诺在资金和技术上对发展中国家给予援助。中国的节能对减缓温室气体排放
和全球气候变化能带来举世瞩目的贡献。中国应更加主动、充分地利用CDM这一机
制，争取合理的减排补偿，引进适用的节能技术，同时学习国际上先进的节能经验，
并为世界市场提供更多的节能设备。在能源贸易方面，与主要石油进口国合作减少油
价的大幅波动，加强与周边国家的能源合作。
7、建立节能基金。报告认为，在中国建立节能基金，不仅可以为节能活动创
造新的融资机制，提供足额的资金支持，而且还可以使其在中国节能减排工作中发挥
桥梁作用，具体包括示范成功经验，引导社会资金投向节能领域，承担新节能技术开
发、应用、推广时的部分风险，在回收节能投资的基础上加速资金的循环使用。中国
政府可考虑征收化石能源消费附加税，以作为节能基金的资金来源。
三、亚行在促进中国节能工作方面的作用
自1987年起，亚行就开始向中国的能源部门发展提供支持。截止目前，亚行共
向中国的能源部门提供29笔贷款（共计35亿美元）以及100项技援赠款（共计5000万
美元）。亚行通过贷款、担保、技援赠款以及其它方式向中国的公共和私人能源部门
提供了援助。为了应对中国不断发展的新形势，亚行开发出一系列更加灵活和更具创
新性的融资工具和方式。具体而言，亚行在以下领域向中国提供了援助：供给和需求
进一步优化财税政策，切实促进中国节能减排
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方面节能管理；可再生能源发展；地区供暖系统发展；煤层气资源的开发和利用；清
洁发展机制项目的早期开发；电力和天然气传输和分销系统发展；工业二氧化硫减排
及开展二氧化硫减排交易的试点。报告指出，亚行未来还将在以下方面加大对中国的
援助：
•	 帮助中国引进节能政策改革和促进市场发展的国际经验；
•	 向中国政府和金融机构提供能力建设方面的技援支持；
•	 帮助中国建立排污权市场交易机制；
•	 促进中国参与区域能源市场合作；
•	 为中国获取国际节能知识和技术（如清洁煤技术）提供帮助等。
报告提出，在帮助中国落实节能财税政策方面，亚行在近期可考虑向中国提供
以下援助：
•	 向中国有关部门（包括省级财政和税务部门）提供技术援助，加强
其进行节能财税政策设计、实施监测与绩效评估方面的能力；
•	 通过金融机构转贷模式，推动国内金融机构对节能减排
的参与，同时促进国内节能服务公司的发展；
•	 协助中国设计和实施节能示范项目，提供融资和风
险管理服务，并协助落实财税激励政策；
•	 继续创新和改革亚行的金融工具（如多批次贷款，非主权贷款
等）与程序，以更好地适应中国节能减排市场的需要；
•	 通过亚行的碳市场倡议（CMI），为中国清洁发展和节能项目进
入国际碳交易市场提供相关技术支持，并争取相应赠款；
•	 在有关省份，加强废弃能源资源的回收利用；
•	 推动将能效电厂模式（Efficiency Power Plant Model）列入省级电力
需求方面管理战略，并协助中国实施以能效为基础的电力调度改革。
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Executive Summary
The Government of the People’s Republic of China (PRC) has demonstrated a strong commitment 
to conserve energy, resources, ecology and the environment; and enhance institutional capacities for 
sustainable development. It has also emphasized the intent to adopt fiscal and taxation systems that 
are conducive to “scientific” development, and compensate for use of resources and damage to the 
ecological environment. This policy note titled Energy Conservation in the People’s Republic China: 
Fiscal Measures was prepared by the Energy Division of East Asian Department, Asian Development 
Bank (ADB). The policy note provides broad discussions on major issues relevant to introduction 
of fiscal measures to improve energy efficiency, and suggests how ADB can help the Government 
achieve its energy conservation goal by using sound fiscal measures. References of lessons from 
international experience are included for further research. 
This executive summary succinctly presents the salient points of the policy note, which consists 
of four chapters. Chapter I briefly highlights the importance of energy conservation in the PRC. 
Chapter II provides analyses on policies and practices for using fiscal measures to promote energy 
conservation, based on international experience. Chapter III prioritizes the fiscal measures that 
could best suit with the PRC’s current circumstances. Chapter IV suggests possible areas for further 
ADB assistance to promote energy conservation in the PRC. A more elaborate Chinese version of 
the executive summary is also included for benefit of staff of relevant agencies in the PRC.
The major fiscal measures currently being used in the world are categorized into eight groups, 
namely, accelerated depreciation, appropriate subsidies, production incentive, tax adjustments, 
resource royalties, research and development support, energy conservation fund, and public 
procurement support. Further, there are several design considerations for obtaining the desired 
outcome of fiscal measures, such as tax incentive redundancy, enforceability, compliance, and 
monitoring framework. 
The fiscal measures for energy conservation cannot be universally applied. The PRC will need to 
create its own mechanisms that reflect the local conditions and focus on maximizing its long-term 
socioeconomic benefits. 
Based on the lessons from international practices, the following prioritization of fiscal measures is 
suggested.
Strengthening institutional capacity on long-term strategic planning and policy 
implementation. At both central and provincial levels, institutional capacity of 
government agencies will need to be strengthened to better plan and implement 
appropriate supporting measures. 
Nurturing an energy conservation market. The Government needs to be more 
proactive in formulating supporting policies, removing distortions, and creating 
appropriate incentives for enterprises and the general public to participate in, and to 
benefit from, energy conservation. Public awareness about energy conservation needs 
•
•
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to be enhanced using some pilot energy conservation projects. The establishment of 
emission trading mechanism and integration into international carbon markets will 
further help energy conservation. Special measures need to be designed and adopted to 
accelerate development of domestic energy service companies.
Optimization of the tax policy. A well-designed package of taxes and fiscal measures 
needs to be piloted and improved to demonstrate the long-term benefits of energy 
conservation to enterprises. 
Energy resource royalty. A higher energy resource royalty is needed to dampen the 
rapid rate of exploitation of indigenous resources. 
Government procurement. Procurement for projects and programs supported by 
budgetary expenditure, such as government office buildings, universities and schools, 
urban infrastructure services, etc., should promote energy-efficient technologies quickly.
International cooperation. The PRC will benefit from its active participation in the 
international clean development mechanism and regional energy cooperation.
Energy conservation fund. A public fund for energy conservation would provide 
additional funding and directed financial assistance to accelerate the investment in clean 
energy and energy conservation. 
Since 1987, ADB has provided 29 loans (about $3.5 billion) and about 100 technical assistance 
grants (about $50.0 million) for the PRC energy sector. ADB has developed a range of flexible and 
innovative financing instruments and modalities to adapt to the changing PRC energy market. 
With respect to energy conservation, ADB can provide continuing support by introducing 
international experience in policy reform and pollution market development, designing pilot 
energy conservation projects that can be replicated and scaled up, supporting capacity building of 
government and financial markets, catalyzing private investment, and assisting the PRC to integrate 
with regional energy markets.
ADB can consider the following assistance for implementing fiscal measures to promote energy 
conservation in the PRC:
Non-lending assistance to build capacity of relevant institutions (including tax and fiscal 
authorities at the provincial level), improve their ability in designing and implementing 
fiscal policies, benefit from international experience on monitoring and verification 
approaches, and develop systems for evaluating the outcome and impact of policy 
reforms.
Financial intermediation loans to catalyze participation of domestic financial institutions 
in energy conservation and pollution control and to accelerate the development of 
domestic energy service companies.
Structuring and implementing demonstration projects on energy conservation. 
Building technical capacity for energy efficiency projects to access international carbon 
markets through using ADB’s Carbon Market Initiative. 
Strengthening capacities in recovering and recycling abandoned energy resources, such 
as fugitive methane, waste heat in industrial processes, and under-utilized coal.
Incorporating the efficiency power plant model into provincial power planning strategies 
and demand-side management systems, and adopting an efficiency-based electricity 
dispatch system. 
•
•
•
•
•
•
•
•
•
•
•
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Introduction
The Government of the People’s Republic of China (PRC) has recognized that rapid energy 
demand growth and low energy efficiency could cause unsustainable economic, environment, 
and social impacts, and may threaten national energy security. A range of fiscal measures have 
been piloted to improve energy conservation. This policy note titled Energy Conservation in 
the People’s Republic of China: Fiscal Measures. It broadly discusses major issues relevant to the 
introduction of fiscal measures to improve energy efficiency, including lessons learned from 
international experience. It focuses on tax incentives and other fiscal measures that would 
help change the use and production of energy to benefit the economy, reduce energy-related 
environmental impacts, and improve energy and resource security. While a number of lessons 
from international experience are available, it is also clear that the unique conditions prevalent 
in the PRC necessitate the use of a number of diverse fiscal measures to adequately address 
energy conservation. Implementing these fiscal measures needs to be closely monitored to better 
understand the impacts and provide directions for future policy changes.
Importance of Promoting Energy Conservation
Energy conservation has significant economic, social, and environmental benefits. Poverty has 
been considerably reduced as the PRC maintained a high economic growth rate for a long period 
and became the world’s leading exporter of labor-intensive manufactured goods. However, the 
exports come at a cost to the PRC’s resource base that is not being factored into today’s income 
generation. Uncontrolled depletion of natural resources will reduce material and energy security, 
and has implications for the sustainability of economic growth. Energy conservation increases the 
economic internal rate of return for utilization of the natural resource endowment. Promotion of 
energy conservation will reform highly polluting and inefficient industrial sectors, and temper the 
high rate of economic growth. Over the medium term, it will encourage structural changes in the 
economy by moving new capital toward more efficient and higher value-added manufacturing 
industries and service sectors that generally require less energy but include higher knowledge and 
technology contents.  
Environmental externalities (e.g., high pollution abatement costs) and resource depletion (e.g., 
reduction in mineral and coal reserves) are currently excluded in the gross domestic product 
(GDP) output from the high energy-consuming industries. Globalization has enabled such 
polluting industries to be relocated to geographical locations with lower production costs, 
including the PRC. While it improves global efficiencies, there are equity issues associated 
with the geographical separation of industries and associated pollution in low cost emerging 
economies, and the ultimate beneficiaries of industrial outputs in countries with higher 
household incomes. Energy conservation and improving energy efficiency reduce environmental 
externalities from economic output, the growth of pollution will be lower, and energy supplies in 
the future will become more secure.
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Energy Conservation in the People’s Republic of China
The PRC faces enormous challenge in controlling growth in energy demand while maintaining 
a high rate of economic growth to meet the aspiration of the people. The total energy 
consumption in 2006 was 2.46 billion tons of standard coal equivalent (1.72 billion tons of oil 
equivalent). The annual growth rate has been around 10% since 2000. The energy consumption 
for manufacturing was 57% of the total and is currently growing at a rate of 10.6%. Energy 
consumption for transport and nonproductive use (mostly household consumption) were 
7.5% and 14.0% of the total, which are relatively low by international standards. However, the 
nonproductive energy use is now growing faster than before; the annual growth rate jumped from 
barely 0.1% in the 1990s to about 8% since 2000. The recent increasing trend in energy-related 
emissions is directly linked to the rapid growth in per capita GDP,1 infrastructure development, 
urbanization, and relocation of energy-intensive industries.
Continual macroeconomic growth, a high domestic savings rate, migration of considerable 
surplus rural labor, and a high rate of urbanization point toward continued high growth in 
energy demand. The rapidly rising household income leads to higher consumption and demand 
for more infrastructure services, which will further increase energy demand. International 
experience has shown that the growth in energy demand is slower when an economy shifts from 
manufacturing to the service sectors, particularly research and development and financial services 
that have high returns. Low-end manufacturing is then normally shifted to other lower-cost 
countries. However, the PRC may find it more difficult to shift out of low-end manufacturing 
because of the seemingly inexhaustible supply of low-cost labor in poorer areas of the country, 
and the enormous production capacity built to satisfy the demand of both external and internal 
markets, which will make it difficult for other countries to timely increase production to 
substitute PRC’s output. 
The PRC Government recognizes that energy demand growth is causing unsustainable 
environmental impacts and threatening national energy security. The National People’s Congress 
has issued the 11th Five-Year Plan (2006–2010) targets for reduction in energy consumption 
per 10,000 yuan (CNY) GDP, and main air emissions. It also requires the elimination of 
outdated production capacity in 14 high energy consuming industries. The policy measures being 
introduced by the Government include the following:
Price reforms. Promote market-based price reforms for coal, oil, and natural gas; 
time-of-day pricing for electricity; pricing modalities to encourage power generation 
by using renewable energy, waste heat recovery from industrial processes, waste coal 
and urban waste; and increasing tariffs for higher water use.
Fiscal incentives. Pilot energy saving fund in government budgets; higher allocation 
for energy saving projects included in the infrastructure program; and compensation 
for resource depletion (e.g., royalty payment for mining coal).
1 Proceedings of National Academy of Sciences of the United States of America (USA). 2007. Global 
and Regional Drivers of Accelerating CO2 Emissions. Available: www.pnas.org
•
•
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Preferred tax policies. Preferential income tax and value-added tax (VAT) for energy 
saving products (equipment, technologies); preferential taxes for importing energy 
saving technologies and equipment; and fuel tax to be introduced at an appropriate 
stage.
Financial services. Increase in loans and priority for energy saving projects and 
retrofits; allocation of loans from international financial institutions and bilateral 
borrowings for energy saving projects.
The 11th Five-Year Plan requires a reduction in energy intensity by 20%. During 2006, energy 
intensity of the economy reduced by 1.33%, which is a slow beginning. In March 2007, 
Premier Wen Jiabao reported to the National People’s Congress that eight measures would be 
implemented in 2007 to further improve energy conservation: improve compliance with energy 
consumption standards, eliminate obsolete production capacity, prioritize energy conservation 
in high consumption sectors, improve policy framework, accelerate technological development, 
improve pollution control, enhance regulatory compliance system, and effectively delegate 
responsibility for energy conservation. Energy use reported during the first half of 2007 was 
lower by about 2.7%, which suggests that the announcement of strict targets and policy measures 
have started taking effect. Further discussion on the PRC energy sector is provided in Appendix 1.
•
•
INTRODUCTION
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Fiscal Measures— 
Policy and Practice
Policy Context
Energy production and use entails considerable environmental and energy security externalities 
that are not fully internalized by the private sector in a market-based economy. Standards, 
regulations, and knowledge dissemination are necessary for voluntary energy conservation 
programs, but very large resources are needed to enforce mandatory programs. Left to market 
forces, changing investment decision practices could take considerable time, and meanwhile 
inefficient capital stock that would drive the high energy demand for the next few decades will 
continue to be added. However, the PRC, being the world’s second largest energy consuming 
country but with limited energy resources, needs to act sooner. Therefore, the Government 
needs to offer fiscal incentives as signals to encourage enterprises and households to conserve 
energy. These signals reward individuals and enterprises that adhere to government policies and 
make changes that are socially and environmentally sound. However, the signals need to be 
based on the following principles: removal of economic distortions in public policy (efficiency), 
reflection of true costs and consequences borne by beneficiaries (accountability), implementation 
of programs that do not work at cross-purposes (consistency), acknowledgment of linkages 
(interdependence), and extension of uniform opportunity to all (equity).2 
Governments need to clearly articulate policies, regulations, and standards that require entities 
and households to switch to more efficient appliances and equipment, and cleaner energy 
sources. Standards establish energy usage benchmarks, and regulations specify the penalties 
for noncompliance and description of the enforcement mechanisms. To obtain support from 
industry and the wider community, the implementation of energy conservation policy has to be 
accompanied by (i) advocacy and information campaigns that provide unbiased, accurate, and 
reliable information to consumers about the conservation choices and the resulting social welfare, 
and (ii) robust and timely energy consumption reporting system. The Government needs to 
design and announce the system for assessing achievements of entities and individuals against the 
11th Five-Year Plan targets for energy efficiency and renewable energy.3
Major Categories of Fiscal Measures
Several types of fiscal incentives can be applied to encourage energy conservation. Some 
reduce the tax liability, and others directly help the investment in renewable energy and energy 
 Environmental Quality Board. 1999. Smart Signals: Economics for Lasting Progress. Minnesota.
3 ADB. 2007. Promoting Resource Conservation and Energy Efficiency. Manila. An energy conservation 
evaluation system will be developed under this technical assistance. 
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conservation. A short summary of international experience and typical instruments used in a 
number of countries is provided in Appendixes 2 and 3. The main fiscal measures are presented 
below:
Accelerated depreciation. Allows enterprises to shorten the payback period and thus 
to recover the investment on energy conservation within a shorter period than the life 
of the equipment. It stimulates enterprises to invest in more efficient equipment, and 
encourages commercial banks to finance energy conservation projects.
Appropriate subsidies. Provides appropriate grants, low-interest-rate loans, interest 
payment reduction, and/or risk guarantees to support enterprises’ investment in 
energy conservation and adoption of energy saving technologies. Such subsidies help 
in sharing cost and risk of investment made by specific categories of consumers, e.g., 
in the case of the United States (US), it is for the farms sector and installations on 
tribal land. The program can also provide guarantees for loans taken from commercial 
banks to install efficient equipment or to consume renewable energy.
Production incentive. A payment to an enterprise based on yuan (CNY) per 
kilowatt-hour of electricity produced using renewable energy sources, or a reward for 
production of more energy-efficient equipment or products.
Income tax exemption. Corporate or personnel incomes that are linked to energy 
savings are deductible from gross income for calculation of tax liability. Another 
common variation is to exempt or lower the rate of other domestic taxes like the VAT 
on products consuming less energy.
Tax adjustments. Corporate or personal investment on energy saving equipment can 
be deducted from the tax liability, VAT on energy-saving products can be exempted. 
Revenues from energy conservation can be excluded from taxable income. Exemption 
or reduction of custom duties is allowed for energy conservation equipment. A heavy 
consumption tax can be imposed on purchase or uses of highly energy-intensive 
products and equipment. A specific fuel tax can be introduced on extensive energy 
uses that might cause concerns on national energy security or could create massive 
emission of pollutants; and the rate of such fuel tax can be differentiated to suitably 
reflect the environmental or social costs of high energy consumption. Import and 
export tariffs can be adjusted to discourage exports of those products with high 
intensities of resources, energy, and pollution. 
Energy conservation on the public expenditure side. Raises energy conservation 
standards within the domain of public procurement, and encourages retrofits in areas 
supported by budgetary expenditure of different levels of governments.
Line ministries can use several other policy and fiscal instruments to improve energy efficiency, 
some of which are already being implemented in the PRC. Some examples are:
Reduction in preferential power tariff for high energy intensity industries.
Increase of taxation and fees for discharge of pollutants.
Support for the development of energy service companies (ESCOs).
•
•
•
•
•
•
•
•
•
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Closure of inefficient small thermal power plants and heat-only boilers.
Closure of inefficient high energy consuming industrial facilities; a market-based 
mechanism is required to select plants for closure.4
Geographical shift of an industrial base to less industrialized areas to reduce the 
pollution load.
Greater access to international carbon markets through Clean Development 
Mechanism (CDM). The Ministry of Finance has established the CDM Fund by 
imposing a fee on the sale of certified emission credits (it is a small value for CDM 
projects except for those reducing nitrous oxide and hydrofluorocarbons). The proceeds 
of the CDM Fund will be used to implement more environment-friendly projects.
Encouragement for the “circular economy,” i.e., the 3Rs—reduce, reuse, and recycle—
in industrial production activities.  
Establishing market-based cap and trade emission control mechanisms, such as sulfur 
dioxide (SO2) emission cap and trade system. 
Requiring power distribution companies to integrate customer-side energy 
conservation in the generation planning process, and considering such projects as 
eligible investments while determining retail power tariff. 
Design of Fiscal Measures
International implementation of fiscal incentives for energy conservation has derived a number 
of broad implementation lessons. These include minimizing incentive redundancy; considering 
enforceability and simplicity in fiscal incentive design; implementing incentives at levels of 
government where externalities are impacting; and in some cases, combining fiscal incentives 
with enforced closure of outdated technology to avoid relocation and continuation of inefficient 
technology. These lessons are discussed in more detail below.
Redundancy. Tax incentive redundancy arises when incentives are given to firms that would have 
invested in energy-efficient technologies even in the absence of targeted fiscal incentives. Tax 
incentive redundancy represents an underutilization of public resources, and may also negatively 
impact (through market distortion) the sustainable market-based adaptation of technology.  
Enforceability. Fiscal measures should be readily enforceable, as lack of compliance will 
minimize improvements in energy conservation. Design of fiscal measures should be relatively 
simple to improve enforceability, improve adoption by industry, and minimize resources required 
for legal complications.
 In 2006, the People’s Republic of China’s (PRC) reported crude steel output was 419.0 million tons, 
accounting for 34% of the global production of 1.2 billion tons. A sudden change in the PRC’s production 
will bring considerable volatility in international prices. A similar situation could exist in other high energy 
consuming industries like aluminum and copper.  
•
•
•
•
•
•
•
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Level. Fiscal measures can be implemented at the national, provincial, or local government 
levels. Fiscal incentives are more efficiently implemented if the targeted objectives are directly 
relevant to the government level at which they are enforced. Typically, local incentives are 
more effective where externalities are localized, such as environmental impacts from industrial 
pollution. For example, improved demand-side management on district heating may be attractive 
to local governments where it will reduce public expenditure requirements for district heating 
systems. However, local governments may be less supportive of providing property tax breaks for 
energy-efficient buildings where benefits are not readily evident at a local level. In these cases, 
the central/state government may assign the responsibility for enforcement to local bodies with 
compensating offsets for lost property tax. 
Obsolescence. For certain high energy-intensive sectors, fiscal incentives may encourage uptake 
of new technologies. However, the old but inefficient equipment may still be financially viable to 
operate because of the low book value. In such conditions, the primary objective of phasing out 
inefficient equipment requires forced regulatory banning of certain equipment from the sector. 
For example, providing tax incentives to energy-efficient “dry process” cement plants may not 
eliminate the “wet process” cement plants which these are meant to replace. If the old plants are 
on-sold at a sufficiently low price, continued operation may still be profitable in spite of other 
disincentives (such as increased taxes). Therefore, in certain high energy-intensive sectors, fiscal 
incentives require regulatory banning of old inefficient technologies.
Compliance
Effective energy conservation compliance requires clear policies and guidelines. However, while 
standards and regulations make it mandatory to conserve energy, they do not by themselves 
ensure the desired outcomes, and should be supported by effective compliance monitoring and 
enforcement, and supportive market-based measures to provide economic incentives to assist 
companies and individuals to innovate and move beyond the regulated energy efficiency or 
emission standards. A number of difficulties are associated with energy conservation regulatory 
compliance in the PRC, including the often-difficult establishment of enforceable environmental 
and efficiency standards when the domestic industrial sector lacks adequate technological 
resources, and substantial additional costs in enforcing the regulations considering the size of the 
PRC economy and the large variety of end users.
Some Specialized Measures
Energy Efficiency Fund 
Government-funded programs to address energy conservation are found in several industrialized 
economies. Although the practice is not universal, the results are very visible in the countries 
where it has been adopted. According to New Energy and Industrial Technology Development 
Organization (NEDO) of Japan, the Government provides 100% support for research and 
development (R&D) of innovative and prospective energy conservation base technologies, 
50–67% support for development to commercialization of technologies where the main expertise 
and know-how are available with private sector companies, and 50% support for data acquisition 
and economic assessment for commercializing the technology. Thailand’s Energy Conservation 
Promotion Fund extends concessionary loans to consumers for energy conservation. There are 
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federal government-funded programs in the US that extend grants and concessionary loans for 
reducing energy use.
An option for establishing a public fund to promote energy efficiency in the PRC is to establish 
a public fund through a surcharge on fossil fuel energy consumption to finance large and 
demonstration energy efficiency projects. PRC’s annual consumption of coal, oil, and natural 
gas is over 2 billion tons of coal equivalent, and the average price of coal is about CNY430 
per ton (t). An environmental levy of CNY4/t (about 1% by value) is unlikely to impact fuel 
demand, but will result in an annual revenue of CNY8 billion (over $1 billion) that can be 
directed to improving energy efficiency. The important consideration in such a system is to have 
the appropriate institutional arrangements for efficiently collecting the levy and allocating it to 
projects with the greatest impact on energy consumption.5 
Resource Royalties
Undetermined or unclear property rights on natural energy and mineral resources may lead to 
accelerated depletion, wasteful exploitation, and unsafe mining practice. Maximizing life spans of 
mineral resources will minimize the significant social impact on local economies when resources 
are depleted, e.g. many resource-based cities in northeastern PRC are facing serious challenges 
when their resources have or nearly been exhausted. On some nonrenewable sources (mostly 
coal and metal ores), the resource fees need to incorporate economic, environmental, and social 
externalities from resource depletion.
The Government owns the minerals and fuels that are mined in the PRC. Mining royalties 
should adequately reflect compensation for extraction of mineral or fossil fuel, depletion 
of the resource that will require use of higher-cost alternatives in the future, environmental 
rehabilitation and ecological recovery of mining leases, and social costs associated with 
management of urban areas dependent on the resource once the resource is depleted.6 The 
tax is based either on the mined quantity (de-linked to price), or the value of mined product. 
The increase in the after-royalty price of ore or fuel also influences energy consumption. For 
example, there is a greater incentive to recycle scrap steel when the price of iron ore increases; this 
would further avoid the use of energy in mining, transportation, and ore reduction processes. 
The revenue collected from the royalty on coal and other fossil fuels can be partly allocated for 
encouraging clean and renewable energy development, thus improving the environment further. 
Public Expenditure on Research and Development
The near-term energy intensity targets established in the 11th Five-Year Plan can be achieved 
using technologies (hardware) already widely available in the PRC and in the international 
markets. Deployment and early commercialization of these efficient technologies will require 
establishing appropriate policy frameworks, regulatory controls, and management structures. 
5 A media report on 28 July 2007 states that the PRC allocated 15.0 billion yuan (CNY) from the national 
budget and CNY6.3 billion from treasury bonds for energy saving and reducing pollution.
 The World Bank. 2006. Mining Royalties. USA.
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Fiscal incentives will lower the cost of enforcement and encourage individuals and enterprises to 
even go beyond the targets. 
Given the massive internal market, in the medium to long term, the PRC should assume 
leadership in developing energy efficiency technologies in the energy sector. While the PRC 
can use its internal world-class domestic tertiary education facilities and research institutes, 
international experience indicates that real progress in technology development will occur when 
enterprises uniformly invest heavily in R&D. Further, a mix of private sector and public sector 
R&D is required; private sector is inherently better at selecting technologies that can be brought 
to the market quicker. R&D will also need to be supported by strengthened intellectual property 
rights laws to preserve competitive advantages.
Fiscal support for R&D should be targeted to areas where the PRC has natural advantages or 
identified growth areas, and to import technology from other countries that have invested heavily 
in certain sectors rather than duplicating the R&D processes. For key industrial processes, the 
PRC should utilize its disproportional purchasing influence to drive international technological 
developments. Announcement of clear timetables for raising minimum energy efficiency and 
environmental standards for power generation and vehicles will direct global investment into 
technological research.
Discussions on Potential Policy Impact
A number of potential fiscal measures may result in increasing energy prices. In an ideal free 
market economy, an energy price increase would lower energy wastage and improve energy 
conservation, which would result in environmental benefits from reduced emissions, social 
benefits due to improved living conditions, and economic benefits from improved industrial 
efficiencies. The actual impact on energy demand is determined by own-price elasticity. A 
high negative price elasticity indicates that fiscal measures which increase energy prices will 
have the desired impact of reducing demand, while a positive or a low negative price elasticity 
would indicate that these measures may be relatively ineffective. Price elasticity is generally low 
(indicating that an increase in energy price will have a relatively low impact on reducing demand) 
when an economy is growing rapidly, when consumers lack information and are unable to choose 
a lower cost alternative, and when the energy content is low in relation to other input costs. A 
recent PRC study found that the own-price elasticity for energy was negative (-1.236) during 
1992–2003.7 The elasticities of substitution for capital—energy and labor—energy had also risen 
(more substitutable), which are attributable to the accelerated  market-oriented economic reform 
in the PRC since 1992. It indicates that raising energy price will induce energy conservation.8 
7 A 1% increase in energy price will lower the energy demand by 1.236%.
 Ying Fan, Hua Liao, and Yi-Ming Wei. 2007. Can market oriented economic reforms contribute to energy 
efficiency improvement? Evidence from China. Energy Policy 35. Available: www.sciencedirect.com. 
(The authors are from the Chinese Academy of Sciences). The study does not examine the increasing 
trend in energy consumption since 2003 that has surprised most analysts. The paper also recognizes that 
considerable market failures exist. While concluding that energy efficiency policies should be, as far as 
possible, based on economic incentives, it also recommends heavy investments by the Government in 
research and development (R&D).
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Energy prices can be raised through environmental or resource tax, which would also provide 
necessary funds to address environmental and energy security issues.
The PRC is an emerging economy that is also urbanizing rapidly; it has large infrastructure 
requirements, which need primary metal products and cement. These are the sectors with high 
energy intensity. With fast-growing demand, the imposition of tax on the high energy-intensity 
industries may have a lower substitution effect. However, enterprises are expected to favorably 
consider investment in acquisition of cleaner and more efficient technologies to reduce the input 
costs in sectors with a high share of energy expenditure. The revenue from such taxes can be 
allocated for targeted subsidies to protect low-income household, e.g., taxing cement production 
will persuade producers to lower input costs by using more efficient production processes, and the 
Government can use this tax revenue to subsidize the cost of housing for low-income households.
Reduction of consumption-based tax related to high efficiency equipment will have a one-time 
impact, i.e., during capital investment, but the energy use will be lower for the operational life of 
the equipment. When designing such rebates, it would be preferable to avoid selecting particular 
technologies, but offer the rebate based on the energy to be saved. Such rebates should extend 
over a medium term (about 10 years), which would allow sufficient time for a complete change 
in capital stock.
Energy use in buildings can be influenced by offering property tax rebates for installing energy-
saving devices, like water harvesting, high degree of sealing for the building shell, insulation, 
efficient heating, ventilation and air conditioning systems, solar heating and wind energy. The 
energy intensity can be monitored based on the energy used per unit area of floor space. Such a 
rebate has a high impact on self-owned buildings, but less so when space is rent out to tenants 
who pay the energy bills, e.g., shopping malls. 
Rebate on income-based tax can also be offered to enterprises that provide services and commonly 
used equipment leading to reduction in energy use, e.g., ESCOs, manufacturers of variable speed 
industrial motors, and air conditioning. Such enterprises will gain a comparative advantage and 
be able to sell more of their products in the market. 
The loss of revenue because of such tax rebates will be balanced through additional tax revenue 
because a more competitive industrial sector would have higher sales volume, and penalties 
imposed on enterprises that exceed standards. A more efficient economy will also increase the 
savings and capital investments, so there will be more employment opportunities. 
Extensive research has been conducted on “green GDP” through assessing resource, environment, 
and public health (REH). The Government needs to carry out further analysis on how to 
integrate these into public policy and evaluation of the performance of local government officials 
and adjustment of their incentives. Rapid economic growth largely offset by a high REH cost is 
an unsustainable approach to socioeconomic development.9
9 The World Bank. 2007. Cost of Pollution in China. USA. The study uses the value of statistical life that is 
commonly used in Europe and the US. The environmental cost is lower—2.7%—when using the adjusted 
human capital approach widely used in the PRC.
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Long-term solutions to environmental issues and energy security will also necessitate lifestyle 
changes. The current trend toward large living spaces, individual vehicles, and extensive use of 
energy for commercial purposes are bound to create a huge pressure on PRC’s natural resources. 
With low per capita resource availability, there will be a greater risk in achieving consumption 
patterns currently seen in countries with high per capita GDP. PRC leaders have sought public 
support for raising the temperature setting of air conditioners to above 26 degrees Celsius (OC) 
during the summer season, and dropping it to below 20OC during the winter season. Similar 
austerity may be required for passenger cars (fewer single passenger cars on road) with greater 
investments in public transport.
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Suggested Directions  
for Policy Reform
Based on the above discussion and international experience, the following prioritization of the 
fiscal measures that promote energy conservation is suggested. It should, however, be noted that 
the mandatory national energy saving target and its desegregation into enterprise- and local 
government-levels provide the overall policy for promoting energy conservation, which will 
require other complementary measures that are outside the scope of the topic of this paper.
Strengthening institutional capacity on long-term strategic planning and policy 
implementation. The Government has been strengthening the market mechanisms for economic 
growth. However, markets are generally weak in internalizing environmental costs so the 
oversight of government institutions and administrative measures will be necessary for energy 
conservation. At both central and provincial levels, government agencies will need to plan and 
implement appropriate supporting measures (including incentives and penalties), improve 
coordination between energy users and providers, develop market-oriented predictable energy 
price setting systems, establish aggressive energy consumption standards and efficiency labeling 
systems, and intensify inspection and enforcement of statutory requirements regarding energy 
conservation. The size of the energy sector is extremely large; therefore, considerable emphasis has 
to be given to timely collation of supply and demand data. The absence of a separate ministry of 
energy that can ensure institutional capacity is a major deviation from other large economies and 
would soon need to be addressed. There is a need to consider restoring the Ministry of Energy 
to lead in the long-term strategic planning for energy sector development, to ensure national 
energy security, to strengthen international and regional energy cooperation, to manage rational 
exploitation of traditional fossil fuels, to promote development of clean and renewable energy 
sources, and to coordinate supervision of different segments of the dynamic energy market in  
the PRC.
Nurturing an energy conservation market. Because of the market imperfection and positive 
externalities of energy conservation, the Government has a more proactive role in removing 
market distortions and in creating a conducive policy and business environment for enterprises 
and the general public to participate in and benefit from energy conservation. Fiscal measures can 
be carefully designed and productively used to affect the investment and operation behaviors of 
enterprises; to optimize resource allocation through markets; to mobilize financial, technological, 
and managerial resources from the society; and to achieve a balance between short-term financial 
gains and long-term socioeconomic and environmental sustainability. Some specific measures to 
nurture an energy conservation market may include the following: 
Enhancing public awareness. Providing market entities with objective, reliable, and 
timely information on technologies, policies, and best practices for energy conservation.
•
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Piloting demonstration projects. Some energy conservation projects with clear and 
significant impact, and high possibility for quick and large replication, to be designed 
and piloted with targeted fiscal incentives for demonstration effects.  
Stimulating growth of energy service companies. Special fiscal support to be 
extended to qualified domestic ESCOs, such as preferences in public procurement, tax 
privileges, as well as assistance in obtaining financing and conducting R&D, so that 
these professional ESCOs can grow and benefit from the economy of business scale. 
Raising market entry requirement. Energy assessment to be included as an integral 
requirement for government approval of large infrastructural and industrial projects, 
with relatively high and gradually rising standards to keep energy/pollution-intensive 
projects outside of the market and compel large energy-consuming enterprises to 
reduce their overall energy costs through timely installation of energy conservation 
equipment and closure of obsolete production capacities.
Trading pollution rights. Learning from international experience to establish functional 
markets for pollution rights and to integrate into international carbon markets. 
Optimization of the tax policy mix to promote energy conservation. For selected highly 
energy-intensive industries, a comprehensive combination of fiscal measures can be combined 
and optimized, on a pilot basis, to encourage energy savings and punish energy wastes. A well-
designed package of fiscal incentives, including accelerated depreciation, subsidies, production 
incentives, and tax exemption and reductions may be offered to reward enterprises whose energy 
conservation efforts and performance meet predetermined criteria, so that enterprises can 
directly benefit from energy conservation. Similar incentives may also be provided to financial 
institutions, such as domestic banks, investment and trust companies, and financial leasing 
companies to stimulate their participation in financing energy conservation. Fiscal support for 
capturing, recycling, and reusing currently wasted energy resources, (e.g., fugitive methane, coal 
gangues, industrial waste heat, etc.) may be especially implemented to reduce direct and indirect 
pollution of air, water, and land, and to substitute usage of fossil fuels.
Energy resource royalty. The Government started collecting royalty on coal mining in 1994. 
However, it is still only about 2% of the market price of coal. Similar low resource royalties 
apply to crude oil and natural gas. Notwithstanding the distortion caused by royalty and other 
production-based taxes, the PRC needs to apply these to dampen the rapid rate of exploitation 
of indigenous resources. Considering the serious consequences of energy security and climate 
change, the increase in fuel price will also help dampen demand. The royalty payments 
generally accrue to the local governments and these enable them to develop alternate economic 
opportunities to maintain growth. In India, another large economy that depends largely on coal 
for meeting its energy demand, the royalty on coal is about 7%. The PRC may also consider 
further increase of royalty on mining and production of coal, crude oil, and natural gas. 
Environmental tax. An environmental tax applied to the use of fuels will encourage a shift in 
consumption. The PRC needs to apply such tax on a pilot basis in some provinces and then 
monitor the related information to get a better understanding of the price elasticity. The concern 
regarding inflationary pressure needs to be carefully explained to get wide support for the tax-related 
•
•
•
•
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price increase and bring about real changes in energy use. Collections from an environmental tax 
should be earmarked to environmental protection or an energy conservation fund.
Removal of export incentives. In June 2007, the PRC removed the refund of VAT on export 
of over 500 products that consume high amounts of energy and scarce resources, and are highly 
polluting. Banks are also advised to reduce lending to such projects. A price-based signal for 
discouraging export of goods with high energy content is a good starting point that needs to be 
followed through with similar measures on goods for domestic consumption. A specific export 
duty may be charged on the products with excessively high energy intensity to remove “implicit 
energy exports.” Simultaneously, tax incentives should be extended to “green energy,” i.e., 
projects that use renewable resources and higher efficiency equipment. 
Energy conservation fund. The urgency with which the PRC needs to shift to a low carbon 
and energy-efficient economy underscores the need for an energy conservation fund. Such a 
fund will provide additional funding and directed lending; but more importantly, it will provide 
the required leadership and institutional capacity to carry the mandate established for the 11th 
Five-Year Plan. Market distortions have allowed investments in environmental mitigation to 
considerably lag behind the rapid economic growth; an energy conservation fund based on 
higher tax revenues and tax on energy use will need to be established at an early date to accelerate 
the investment in clean energy and energy conservation.
Innovation and adaptation of low-carbon technologies. Budget-based funding and tax 
incentives for more intense R&D activities in energy conservation will help the PRC attain the 
leadership in energy technologies over the medium term. Government needs to build capacity 
through higher education, more scientific research, and collaboration with international agencies 
and enterprises.
Energy conservation through government procurement and fiscal expenditure. It is necessary 
to establish and gradually raise energy conservation standards in government procurement and 
to facilitate uses of energy-efficient construction materials, air-conditioning systems, and “green 
lighting” facilities in public buildings and infrastructure. In areas supported by budgetary fiscal 
expenditure (such as government office buildings, universities and schools, public hospitals, 
sports facilities, public transportation systems, water supply and sewage treatment systems, 
district heating systems, grain storage systems, etc.), energy efficiency retrofits can be done in 
a comprehensive and accelerated manner. Furthermore, the fiscal allocation for innovation, 
adoption, and popularization of energy efficiency technologies shall be increased.
International cooperation on energy conservation. CDM is an international agreement that 
enables developed countries to provide financial and technological assistance to developing 
countries to cut down energy consumption and greenhouse gas emission. Energy conservation 
in the PRC can significantly contribute to abate deterioration of regional environment 
and to mitigate the adverse impact of global climate change. The PRC can reinforce CDM 
development, more actively participate in the global carbon market, introduce modern advanced 
energy conservation technologies, and learn from international experiences and best practices. 
SUGGESTED DIRECTIONS FOR POLICY REFORM
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Meanwhile, the PRC has the manufacturing capacity to reduce the cost of energy conservation 
equipment in the international market, and thus contributes to promoting wider uses of these 
equipment in other developing countries. On the front of international energy trade, some fiscal 
measures can be designed to strengthen cooperation with other major oil-importing countries 
to lessen the impact of, as well as the vulnerability to, wide fluctuations of oil prices. Regional 
energy cooperation with energy-abundant neighboring countries also needs to be strengthened to 
generate win-win solutions.
5th proof_ENERGY CONSERVATION.in16   16 4/15/2008   11:04:58 AM

ADB Role and Assistance
ADB has been supporting the PRC energy sector since 1987. ADB has provided 29 loans 
amounting to $3.5 billion and about 100 technical assistance grants to the value of $50.0 million. 
It has extended loans, credit enhancements, technical assistance, and other capacity building 
measures to both the public and private sectors. In response to PRC’s evolving energy sector, 
ADB has developed a range of flexible and innovative financing instruments and modalities. 
Specifically, ADB has provided assistance in the following technical areas:
supply- and demand-side energy efficiency projects, 
development of a range of renewable energy generation sources, 
support for rehabilitation of district heating systems, 
extraction and utilization of coal-bed methane resources,  
early development of capacity for accessing international carbon markets through  
the CDM, 
development of electricity and gas transmission and distribution systems, and
environmental improvements through reduction in industrial SO2 emissions, and 
piloting of SO2 emission trading. 
For future evolution of the energy conservation sector, ADB can provide continuing support 
by introducing international experience in policy reform and market development, designing 
pilot energy conservation projects that can be replicated and scaled up, capacity building of 
government and financial markets through technical assistance support, introducing international 
experience on pollution market trading mechanisms, catalyzing private investment, coordinating 
the integration of regional energy markets, and facilitating transfer of technical expertise as Asia’s 
premier development organization.
With particular reference to the implementation of fiscal measures for promoting energy 
conservation, ADB can provide the following assistance:
Provide nonlending support to build capacities of related institutions (including 
tax and fiscal authorities at the provincial level); improve their abilities in designing 
and implementing fiscal policies, in benefiting from international experience on 
monitoring and verification approaches, and in evaluating the outcome and impact of 
policy reforms, so they can detect abuse of incentives and general waste of energy.
Through a financial intermediation modality, catalyze active participation of domestic 
financial institutions in energy conservation and pollution control, and to boost the 
development of domestic ESCOs.
Assist in structuring and implementing demonstration projects on energy 
conservation, through provision of project financing and risk mitigation services, 
and ensure that fiscal incentives can be effectively used to stimulate enterprises in 
willingness to invest on energy conservation.
•
•
•
•
•
•
•
•
•
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Continue to innovate and refine ADB’s own financing modalities (e.g., multitranche 
financing facilities, nonsovereign operations, etc.), procedures, and requirements to 
meet the dynamic needs of energy conservation in the PRC. 
Support technical capacity for energy efficiency projects to access international carbon 
markets, through the ADB’s Carbon Market Initiative. 
Assist the tax planning authorities to review sector data and further analyze the impact 
of specific fiscal measures, and thereby improve the design of interventions. 
Strengthen recovering and recycling of abandoned energy resources, such as fugitive 
methane and industrial waste heat.
Expand dialogues on incorporating the efficiency power plant model into provincial 
power planning strategies, which include designing targeted fiscal incentives to 
support end users and energy service companies. Meanwhile, assist the PRC adopt an 
efficiency-based electricity dispatch system  
ADB can extend technical support through the ongoing ADB technical support activities in the 
PRC, as well as through funding under the energy efficiency initiative (http://www.adb.org/
Clean-Energy/eei.asp).
•
•
•
•
•
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APPENDIX 1 Highlights in the Energy Sector of the People’s Republic of China
The People’s of Republic of China (PRC) has the world’s second largest and most rapidly growing 
energy sector, expanding at an annual average rate of more than 5.5% for the last two decades. 
The projected gross domestic product (GDP) quadrupling by 2020 from the 2000 level and the 
current low per capita energy consumption underpin strong demand growth for many years to 
come. For electricity generation, the installed capacity was enlarged by 230 gigawatts (GW) in 
the last 3 years, and about $50–70 billion need to be invested annually over the next 5 years to 
avoid power shortage. At the moment, 82% of electricity is produced by burning coal.
PRC energy use is dominated by productive purposes (about 85% of the total energy use) as 
indicated in Fugure A1.1. Nonproductive use, mainly in households, constitutes only 14% of the 
total energy use.
Excessive reliance on coal (69% of primary energy) and increasing dependence on imported oil 
(40% of the total oil consumption) have caused serious concerns on environmental degradation 
and energy security, and could generate significant impact on global climate change and global 
energy markets. As the world’s largest coal-producing and -consuming country, the PRC doubled 
its coal use in the last 5 years, amounting to 2.4 billion tons in 2006. More than 55% of coal is 
burned to generate electricity, and the rest for industrial processes, space heating, and household 
APPENDIXES
PRC = People’s Republic of China.
Source: PRC National Bureau of Statistics. 2006.
Energy Use 2005: 2.23 billion tons of Standard Coal Equivalent
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Figure A1.1: Structure of Energy Uses in the PRC in 005
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consumption. Consequently, the PRC stands as the world’s second largest greenhouse-gas-
emitting country. Acid rain falls on a third of the territory and nearly half of the farmland. 
The PRC attained a low average energy–GDP elasticity of 0.47 between 1980 and 2000. 
However, this elasticity increased sharply to 1.2–1.6 during 2001–2005 mainly because 
of rapid industrialization, urbanization, infrastructure development, and income growth. 
Energy efficiency levels in key industries (including power generation), transport, and urban 
buildings have been consistently improving over time, but remain significantly lower than best 
international practices, implying huge challenges and opportunities for energy conservation. 
Retrofit or closure of old and inefficient power plants, steel mills, cement kilns, and others will be 
required in a structured manner to improve efficiencies without causing shortages.
The energy market has been gradually liberalized. However, large state enterprises are playing major 
roles in oil, gas, coal, and power generation, transmission, and distribution. Private enterprises 
have limited investment in traditional energy projects, but have become more active recently in 
renewable energy development and energy efficiency improvement. The Government strictly 
regulates electricity tariffs and puts stringent requirements for approving new energy projects.
The current energy growth trajectory with fossil fuel dominance has been well recognized to be 
neither environmentally sustainable nor economically desirable. To build a society harmonized 
with both nature and the international community, comprehensive and forward-looking 
energy sector reforms need to be refined and deepened, and international cooperation must be 
strengthened. Successes on energy conservation and renewable energy development in the PRC 
could reduce greenhouse gas emission by several hundred million tons within a relatively short 
period—a benign outcome that can be shared by all countries. Meanwhile, lessons learned in the 
PRC could also shed useful insights for other developing member countries of ADB.  
A comparison of Guangdong and California, two leading regional economies in their respective 
countries, is given in Table A1.1. With a little larger area, Guangdong already consumes 59% 
of the energy that California uses. In a hypothetical case, if Guangdong were to equal the GDP 
of California using the same energy intensity as the latter, it will need another 246 million tons 
of coal equivalent (Mtce) of energy; and the resulting per capita GDP will still be only 37% 
of California. If the per capita GDP were to also increase to the same level, energy supply will 
need to increase by 672 Mtce, or 3.8 times the present use. It is difficult to fathom the logistics, 
resource requirements, and environmental damage of such a large change; the provincial 
economy would become centered on energy supply issues.
Table A1.1: Comparison of Guangdong and California (005)
Guangdong California %
Area sq km 177,600 155,959 114
Population 91,940,000 33,687,000 273
GDP $ billion 290 1,600 18
Energy Use Mtce 178 301 59
% = percent, GDP = gross domestic product, Mtce = million tons of coal equivalent, sq km = square kilometer, $ = US dollar.
Source: PRC National Bureau of Statistics and US Energy Information Administration.
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APPENDIX  International Experience on Energy Conservation
The trend of energy consumption by various sectors in a developed economy can be seen in 
Figure A2.1 for European Union-25 (EU-25) member countries.1
The average annual EU-25 growth rate of final energy consumption (0.8%) was well below that 
of the gross domestic product (GDP) growth of the EU-25 (2.1%) because of structural changes 
and improvements in energy efficiency between 1990 and 2004. The final energy consumption 
intensity reduced at an average annual rate of -1.2%, but this trend has slowed down in recent 
years. The proportion of tax in final energy prices increased between 1991 and 2005/6 for all 
fuels in the EU-15 as governments imposed environmental taxes to raise energy prices and to 
encourage consumers to reduce demand and thus reduce the environmental impacts of energy 
use (Figure A2.2). However, it is difficult to define the optimal levels of tax required to meet 
multiple energy policy objectives: ensuring security of supply, affordable energy, and reducing 
environmental impacts. Evidence of effective energy taxation policies in the EU is limited at 
1 European Environment Agency. 2007. Indicator: EN16 Final Energy Consumption by Sector. Available: 
http://themes.eea.europa.eu/
APPENDIXES
Figure A.1: Energy Consumption Trend, EU-15 (1990–00)
EU = European Union.
Source: European Environment Agency.
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present, but positive environmental results have been produced from the Danish, Finnish, and 
Swedish carbon dioxide (CO2) taxes and the United Kingdom fuel duty escalator. In Finland, 
differentiated excise tax on motor fuels accounted for a 10–15% reduction in carbon monoxide 
and hydrocarbon emissions from car traffic and in Denmark, industry reduced its CO2 intensity 
by 25% during 1993–2000; analysis have shown that at least 10% points resulted from the CO2 
tax. The sale of petrol (and, to a lesser extent, diesel) decreased in Germany between 1998 and 
2001, while the energy tax levied for petrol and diesel increased over that period, respectively.2 
A study of improvements in energy efficiency of various manufacturing sectors in the United 
States (US) was carried out by the Energy Information Administration, US.3 Data for some 
major industries are summarized in Table A2.1. Although it is not recent, one assumes that 
radical changes in production technology did not take place since the 1990s and the parameters 
would be of a similar order for the industrial sector in the People’s Republic of China (PRC). 
The relative differences among sectors in energy intensity, employees, goods shipped, and 
expenditure on energy would be relevant for designing an intervention to reduce energy demand. 
	 European Environment Agency. 2007. EN32 Energy Taxes. Available: http://themes.eea.europa.eu/
Sectors_and_activities/energy/indicators/EN32%2C2007.04/EN32_EU25_Energy_taxes_2006.pdf
3 US Energy Information Administration. 1995. Changes in Energy Intensity in the Manufacturing Sector 
1985–1991. Available: http://tonto.eia.doe.gov/FTPROOT/consumption/05528591.pdf
Figure A.: Proportion of Tax in Energy Prices, EU-15
EU = European Union.
Source: European Environment Agency.
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The cement, aluminum smelting, and nitrogenous fertilizers sectors (with over 24% expenditure 
on energy) will respond to energy pricing, but the sectors that spend less than 5% on energy 
will need other signals. Considering PRC’s large labor force, the economy will gradually move 
to the more value-added and high employment industries (industrial machines and equipment, 
electronics, and fabricated metal products). However, this will require further build up of 
knowledge resources and higher-skill manpower.
APPENDIXES
Energy 
Intensity
Employees
Goods 
Shipped
Expenditure  
on Energy
1,000 Btu/$ Number $ billion %
Paper and Allied Products 20.92 620,700 128.8 8
Paper Mills 41.42 130,300 33.3 15
Hydraulic Cement 91.49 16,400 3.8 41
Chemicals and Allied Products 13.74 846,400 292.3 7
Nitrogenous Fertilizers 12.62 7,300 3.2 24
Petroleum and Coal Products 22.21 113,300 158.1 3
Blast Furnaces and Steel 40.93 177,300 40.8 12
Primary Aluminum 37.75 20,000 6.2 31
Fabricated Metal Products 2.21 1,358,500 157.1 3
Industrial Machinery and Equipment 1.08 1,773,700 243.5 2
Electronic and Other Electric Equipment 1.05 1,427,400 197.9 3
Transportation Equipment 1.08 1,633,500 364.0 1
Btu = British thermal unit, % = percent, $ = US dollar.
Source: US Energy Information Administration.
Table A.1: Primary Energy Intensity and Related Data  
from Selected Manufacturing Sectors (1991)
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APPENDIX 3 National Approaches for Energy Conservation in Selected Countries
A. AUSTRALIA
Labeling and Mandatory Energy Performance Standards have been used since 1999 to remove 
least-efficient electrical appliances from the market. The Australian government has introduced 
an Energy Efficiency Opportunities program that encourages businesses to improve their 
energy efficiency. It does this by requiring businesses to identify, evaluate, and report publicly 
on cost-effective energy savings opportunities. Participation in Energy Efficiency Opportunities 
is mandatory for corporations that use more than 0.5 petajoules of energy per year, together 
responsible for more than 60% of the total amount of energy used by businesses and around 40% 
of total energy use. Program details can be found at www.energyefficiencyopportunities.gov.au.
B. GERMANY1
 Residential Sector
February 2002, Energy Conservation Ordinance, which is valid for buildings in 
the residential, industrial, and tertiary sectors. The ordinance targets to reduce the 
energy requirements of new buildings by an average of 25–30% compared with the 
former standard. 
Building efficiency programs including long-term low-interest loans with a fixed 
interest rate and grace periods if they undertake measures to improve the energy 
efficiency of a building. 
The housing modernization program serves to finance carbon dioxide (CO2) 
reduction and modernization measures in existing residential buildings.
In the ecological construction program, the construction of energy-savings houses and 
passive houses, and the use of renewable energies in the construction of new housing 
are supported. 
The new solar power generation program supports financing of residential 
photovoltaic systems.
In October 2002, Deutsche Energie-Agentur GmbH (dena), the German Energy 
Agency, started a nationwide energy efficiency campaign (Initiative Energie Effizienz). 
The campaign has been organized as a public–private partnership project in 
cooperation with energy supply companies and is supported by the Federal Ministry 
of Economics and Technology (BMWi). In the beginning, the campaign was only 
aiming at private households. Since the end of 2005, the campaign has been extended 
to the service and industry sectors.
 Transport Sector
In January 2005, a distance-based heavy load levy was implemented in Germany with 
four objectives: (i) to increase the contribution of heavy goods vehicles to the funding 
of infrastructure, (ii) to shift more goods traffic from the roads to railways and 
1 Fraunhofer Institute for Systems and Innovation Research (Fraunhofer ISI). 2006. Energy Efficiency 
Policies and Measures in Germany. December. Available: www.odyssee-indicators.org/Publication/PDF/
nr_germany_2006.pdf
•
•
•
•
•
•
•
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inland waterways, (iii) to receive additional revenue for the maintenance and further 
upgrading of transport infrastructure, and (iv) to promote innovation and new market 
opportunities for industry by the development and use of a toll system where tolls will 
largely be collected automatically.
Since 1 November 2004, the energy consumption labeling of new vehicles became 
mandatory in Germany. With the ordinance on the disclosure of consumer 
information on fuel consumption and CO2 emissions of new vehicles, the 
corresponding European Union (EU) Directive 1999/94/EC of 13 December 1999 
was transposed into German law.
 Industrial Sector
The Greenhouse Gas Emissions Trading Act, which entered into force on 15 July 
2004, implements the EU-Directive for a Europe-wide emissions trading system into 
German law. The law provides the legal framework for emission allowance trading  
in Germany.
 Crosscutting Measures
Ecological Tax Reform, i.e., the introduction of a so-called eco tax on oil, gas, and 
electricity. The tax was introduced in two stages: a first tax increase from 1 April 
1999 and a further four-step increase in taxation from 2000 to 2003. There are 
tax reductions for some consumers, especially manufacturing industry, agriculture, 
and railways. The revenue from this tax is used to reduce the nonwage labor costs 
and promote renewable energies. On 1 January 2003, the Act on the Further 
Development of the Ecological Tax Reform entered into force. It mainly contains a 
lowering of the reduced tax rates for manufacturing and agriculture (60% of normal 
rate instead of 20%).
C. JAPAN
 Industrial Sector
Tax incentives for the introduction of energy conservation facilities and equipment. 
Deduction of corporate tax by 7% of the acquisition cost of equipment (upper limit 
20% of corporate tax), or special depreciation of up to 30% of acquisition cost of 
equipment in addition to ordinary depreciation.
Subsidies and low-interest financing for energy conservation facilities and equipment 
(e.g., high performance industrial furnaces); interest rates were subsidized for 
borrowings until 2004 from the oil special account. Further, allocation of $872 
million in 2007 to support three targeted programs for developing high-performance 
industrial furnaces; coordinating academia, industries, and government; and hot-water 
systems, air-conditioning, and insulation.
 Residence, Building, and Equipment Sector
Tax incentives for introducing energy conservation facilities and equipment.
Subsidies and low-interest financing for energy conservation facilities and 
equipment (e.g., water heaters). Subsidy is granted to cover part of purchase price 
for CO2 refrigerant heat pumps, latent heat recovery water heaters, and gas-engine 
water heaters.
•
•
•
•
•
•
•
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 Transport Sector
Tax incentives for fuel-efficient, low-emission vehicles. For standard vehicles that have 
fuel economy 10% more than the 2015 standard, the vehicle tax is 25% lower, the 
vehicle acquisition tax is 5% lower for private vehicles, and 3% lower for commercial 
vehicles. Similarly, for trucks and buses that also comply with 2005 exhaust gas 
standard, the vehicle acquisition tax is lowered from 3% to 2%, and for further 10% 
improvement in exhaust gas standard, it is lowered to 1%. 
Subsidies for fuel-efficient, low-emission vehicles. 
 Common to All Sectors
A special energy account has been established using oil and coal tax revenues to 
subsidize energy conservation facilities and equipment, develop new technologies, and 
spread knowledge. (http://www.eccj.or.jp/contents06.html)
Development of Energy Conservation Technologies: New Energy and Industrial 
Technology Development Organization (NEDO) extends the following support to 
help commercialize selected technologies:
100% NEDO support for research and development of innovative and prospective 
energy conservation base technologies.
50–67% NEDO support for development to commercialize technologies where the 
main expertise and know-how are available with private sector companies.
50% support for data acquisition and economic assessment to commercialize  
the technology.
D. REPUBLIC OF KOREA
The Government of the Republic of Korea is providing (i) long-term and low interest rate 
loans from the Fund for the Rational Use of Energy, and (ii) tax incentives for energy efficiency 
and conservation investments. For example, tax credits are available for (i) replacement of old 
industrial kilns, (ii) installation of energy-saving facilities, (iii) alternative fuel-using facilities, 
and (iv) other facilities that are judged to reduce energy consumption by more than 10%. 
Besides tax incentives, custom duty is also exempt or reduced when importing equipment for 
energy efficiency and conservation. Energy efficiency activities are managed by the Korea Energy 
Management Corporation. Information on details of the fiscal measures and other energy 
conservation activities can be obtained from www.kemco.or.kr.
E. THAILAND
The Energy Conservation Promotion Fund was established by levying 0.07 baht (B) per liter 
($0.0022 per liter) charge on sale of gasoline, diesel, fuel oil, and kerosene, resulting in an annual 
revenue of B2.0 billion to B2.5 billion ($63 million to $79 million). It is used to promote energy 
conservation, including research, incentives (grants and soft loans), capacity building, and policy 
studies.
Cost-based: 125% deduction in taxable income allowed for energy efficiency 
investment cost; such deductions, amounting to $3.2 million, have been allowed for 
94 projects to leverage energy efficiency investments amounting to $17.0 million. 
•
•
•
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Performance-based: reduction in taxable income; such deductions amounting to $1.3 
million have been allowed for 76 projects to leverage energy efficiency investments 
amounting to $16.0 million.
Exemption of corporate income tax and import duties for energy savings equipment 
manufacturers and energy service companies (ESCOs).
The cost-based deduction may be increased to 200% in the next phase.
The revolving fund for energy efficiency offers up to $1.3 million loans for 7 years 
(including 1 year grace period) at less than 4% interest rate; total lending since 2002 
has been $95.0 million.
20% subsidy is offered for demonstration of new energy efficiency technologies in 10 
industrial subsectors.
F. UNITED STATES (US)
 Federal Financial Incentives 
Corporate Deduction—Energy Efficient Commercial Buildings Tax Deduction.
Corporate Exemption—Residential Energy Conservation Subsidy Exclusion 
(Corporate).
Corporate Tax Credit —(i) Energy Efficient Appliance Tax Credit for Manufacturers, 
(ii) New Energy-Efficient Home Tax Credit for Builders.
Federal Grant Program— United States Department of Agriculture (USDA) 
Renewable Energy Systems and Energy Efficiency Improvements Program.
Federal Loan Program—(i) Energy Efficient Mortgage, (ii) USDA Renewable Energy 
Systems and Energy Efficiency Improvements Program.
Personal Exemption—Residential Energy Conservation Subsidy Exclusion (Personal).
Personal Tax Credit—Residential Energy Efficiency Tax Credit.
Alternative Fuel and Vehicle Incentives—US Department of Energy’s Alternative 
Fuels Data Center.
 Federal Rules, Regulations, and Policies 
Appliance/Equipment Efficiency Standards—Federal Appliance Standards.
Energy Standards for Public Buildings—(i) Energy Goals and Standards for Federal 
Buildings, (ii) Energy Reduction Goals for Federal Agencies.
Alternative Fuel and Vehicle Policies—US Department of Energy’s Alternative Fuels 
Data Center.  
The US also has a wide range of fiscal incentives for energy efficiency at the state level, including 
incentives associated with personal tax, corporate tax, sales tax, property tax, rebates, grants, 
loans, and bonds. 
 Database of State Incentives for Renewables and Efficiency. Available: www.dsireusa.org./library/includes/
genericfederal.cfm?currentpageid=1&search=federal&state=US&RE=0&EE=1
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ENERGY CONSERVATION IN THE PEOPLE’S REPUBLIC OF CHINA: FISCAL MEASURES

G. VIET NAM
The Energy Efficiency and Conservation Office was established in the Ministry of Industry in 
April 2006. The National Targeted Program for Energy Efficiency and Conservation (reduction 
in energy consumption by 3–5% by 2010, and by 5–8% from 2011 to 2015) and the Electricity 
Saving Program are being implemented from April 2006.
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Energy Conservation in the People’s Republic of China Fiscal Measures
Asian Development Bank (ADB) has been supporting the People’s Republic of China 
(PRC) to conserve energy and protect environment since early 1990s, by providing 
technical and financial assistance, as well as policy advice and knowledge services.  
Considerable progress has been achieved in improving energy efficiency, attaining rapid 
economic growth, and alleviating poverty.  However, serious challenges still remain in 
ensuring that the energy production and consumption patterns in the PRC be both 
environmentally sustainable and economically desirable.  This report summarizes 
international experiences and recommends necessary policy reforms in utilizing fiscal 
measures and incentives to promote energy conservation and strengthen pollution 
controls, in order to assist the PRC to overcome these challenges.
About the Asian Development Bank
ADB's vision is an Asia and Pacific region free of poverty. Its mission is to help its 
developing member countries substantially reduce poverty and improve the quality of 
life of their people. Despite the region's many successes, it remains home to two thirds 
of the world's poor. Nearly 1.7 billion people in the region live on $2 or less a day. ADB 
is committed to reducing poverty through inclusive economic growth, environmentally 
sustainable growth, and regional integration. 
     Based in Manila, ADB is owned by 67 members, including 48 from the region. Its 
main instruments for helping its developing member countries are policy dialogue, 
loans, equity investments, guarantees, grants, and technical assistance. In 2007, it 
approved $10.1 billion of loans, $673 million of grant projects, and technical assistance 
amounting to $243 million.
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